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Abstract

Cervical cancer is a leading cause of cancer among women. Over 450,000 new cases of this disease are diagnosed
each year and one-third of these cases perish due to the disease. Research over the past several decades has proven
that human papillomaviruses (HPV) are closely linked to the development of cervical cancer and its precursors,
known as SIL (squamous intraepithelial lesions). In fact, data suggest that over 90% of cervical cancer cases
worldwide are linked to HPV and that four HPV types (16, 18, 31, 45) account for over three-fourths of these cases.
This understanding has led many to propose that a vaccine against HPV might be an effective means of reducing
cervical cancer incidence worldwide. In support of this, studies in dogs, rabbits, and cows have clearly shown that
vaccination with a virus-like particle (VLP) that consists of the self-assembled structural protein of the papillomavirus
protects against subsequent viral challenge. Furthermore, this protection has been shown to be mediated by
neutralizing antibodies. Based on these promising initial findings, human trials of HPV vaccines have been initiated.
These initial trials and plans for an NCI-sponsored 20,000 woman randomized trial to evaluate the efficacy of a
VLP-based HPV vaccine will be discussed.
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Summary of Talk vaccines are designed to prevent initial infection and the
establishment of LSIL. These vaccines are designed to induce
Human papillomaviruses (HPVs) are associated with thetibodies against HPV that are capable of neutralizing the
development of numerous tumors, most notably cervicafus and thereby prevent infection. Most of the prophylactic
cancer. With respect to cervical cancer, HPV is known to Ys&ccines under evaluation are based on the structural proteins
causally linked to all stages of cervical carcinogenesi, HPV, known as the L1 and L2 proteins. The most
including the mostly benign low-grade squamougromising prophylactic vaccine to date is the virus-like
intraepithelial lesions of the cervix (LSIL), the more advancgurticle vaccine (VLP vaccine).
high-grade SIL (HSIL) and invasive cervical cancer. Infact, In contrast to the prophylactic vaccines, therapeutic
over 90% of all cervical cancer cases diagnosed worldwidaccines are designed to be able to eradicate an HPV infection
are associated with HPV infections (1; 2). Studies that haweestablished HPV-related cervical lesion after infection has
examined the association between HPV infection and cervioaburred. These vaccines are designed to induce a cell-
cancer have observed that women infected with one of thediated (rather than antibody) response capable of
over 30 types of HPV that infect the cervix are 15-50 timeégcognizing and fighting HPV infected cells. Various
more likely than uninfected women to develop cervical candberapeutic vaccines are currently under investigation but the
(2-5). Even more strikingly, those infected with cancénajority are based on HPV proteins important for the
associated HPV types (including HPV 16 and 18) are oveaintenance of infection (E2) or for transformation (E6/E7).
100 times more likely than those who are uninfected to
develop cervical cancer. Given this strong link between HPVThere is increasing evidence from animal studies that the
and cervical cancer, it is believed that prevention of cerviddLP-based vaccines are effective prophylactic vaccines.
cancer is possible via vaccination against HPV. Two bro&tiree animal models currently exist where vaccination with
classes of HPV vaccines are currently under developmedt:Ps has successfully prevented infection: the bovine,
prophylactic and therapeutic vaccines (6; 7). Prophylac@anine, and rabbit models (8-10). In each of these models,
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vaccination with VLP-based vaccines has induced high levelsluate the effectiveness of the vaccines shown to be safe
of neutralizing antibodies against the virus and theaad immunogenic in Phase | and Il studies.

antibodies have been shown to prevent infection or the
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In addition to the VLP-only trials, additional trials are

planned over the coming year to evaluate the safety and
immunogenicity of a chimeric VLP vaccine containing the
E2 and E7 proteins, in addition to L1. This chimeric vaccine,
if effective, would have both a prophylactic effect (via
antibodies generated against the L1 protein) and a therapeutic
effect (via cell mediated responses generated against the E2
and E7 proteins).

Pending successful completion of the Phase | and Il trials,
NCI is planning a larger, 20,000 woman Phase lll trial to
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